To determine the relationship of arsenic-associated skdn lesions and degree of arsenic xposure, a cross-sectional study was conducted in Bangladesh, where a large part of the population is eposed through drinking water. Four vges in Bangladesh were identified as mainly dependent on wells contaminated with arsenic. We interviewed and examined 1,481 subjects 30 years of age in these villa. A total of 430 subject had skin lesions (keratosis, hyperpientaion, or hypopigmentaton). Individual exposure assessment could only be estimated by present levels and in terms of a dose index, i.e., arsenic lecvls divided by individual body weight. Arsenic water concentraions ranged from 10 to 2,0 pgL, and the crude overall prelence rate for sin lesions was 29/100. After age adjustment to the world population the prevalence rate was 30.1/100 and 26.5/100 for males and females, respectively. There was a sigificant trend for the prevalence rate both in relation to exposure levels and to dose index (p c 0.05), dless of sex. This study shows a higher prevalence rate of arsenic skin lesions in males than females, with clear dose-rponse relationship. The overall high prevaence rate in the studied villages is an alarming sign of arsenic exposure and requires an urgent remedy. Key wuord cross-sectional study, ecology, environment, epidemiology, exposure, keratosis, public health.
To determine the relationship of arsenic-associated skdn lesions and degree of arsenic xposure, a cross-sectional study was conducted in Bangladesh, where a large part of the population is eposed through drinking water. Four vges in Bangladesh were identified as mainly dependent on wells contaminated with arsenic. We interviewed and examined 1,481 subjects 30 years of age in these villa. A total of 430 subject had skin lesions (keratosis, hyperpientaion, or hypopigmentaton). Individual exposure assessment could only be estimated by present levels and in terms of a dose index, i.e., arsenic lecvls divided by individual body weight. Arsenic water concentraions ranged from 10 to 2,0 pgL, and the crude overall prelence rate for sin lesions was 29/100. After age adjustment to the world population the prevalence rate was 30.1/100 and 26.5/100 for males and females, respectively. There was a sigificant trend for the prevalence rate both in relation to exposure levels and to dose index (p c 0.05), dless of sex. This study shows a higher prevalence rate of arsenic skin lesions in males than females, with clear dose-rponse relationship. The overall high prevaence rate in the studied villages is an alarming sign of arsenic exposure and requires an urgent remedy. Key (8, 9) and Thailand (10) has caused cutaneous skin lesions such as keratosis, hyperpigmentation, or hypopigmentation. Characteristic skin lesions of arsenic toxicity may be used as an indicator of high exposure and are distinctive in contrast to other clinical manifestations of arsenic intoxication induding weakness, conjunctival congestion, edema, portal hypertension, bronchitis, and hepatomegaly (6, 7) .
In a previous study on arsenic and diabetes mellitus from a limited area in Bangladesh, a considerable number of patients suffered from arsenical skin lesions (11 
Materials and Methods
Study area. Four villages in four districts in Bangladesh (Faridpur, Jessore, Narayongong, and Nawabgong districts) were selected for the study on the basis of existing survey reports of arsenic measurements in drinking water. These study villages were typical villages and were selected because of a contrast of exposure from low to high levels of arsenic in the drinking water within the villages, i.e., from nondetectable to 2,040 pg/L. Method ofstudy. The study was crosssectional and was performed by door-to-door visits to interview families with known arsenic concentrations in their wells. Eligible subjects induded those who had lived in the study areas throughout their lifetimes and who had used the same well as long as it had existed. A total of 1,794 subjects > 30 years of age were identified. A total of 1,481 individuals had histories of arsenic exposure, were further interviewed by questionnaire, and were examined for identification ofskin lesions according to the description given by Yeh (14) . The remaining subjects included 114 unexposed subjects who had used water from wells that had nondetectable arsenic levels and another 199 subjects who were not available at the time of the visit to the villages. Participation was voluntary, but there were no refusals. The medical examination was carried out by two experienced physicians from the National Institute of Preventive and Social Medicine (MH Faruquee and SA Ahmad; Dhaka, Bangladesh), who both had long experience in diagnosing arsenical skin lesions.
A total of 430 individuals had signs of skin lesions. Arsenical skin lesions were diagnosed in the presence of one or more of the following criteria: pigmentation changes of unexposed body surfaces and/or keratosis, especially on the palms of the hands and the soles of the feet. Pigmentation changes indude hyperpigmentation, which may occur anywhere on the body and often shows raindroplike pigmentation or diffuse dappling of dark brown. Hyperpigmentation is especially marked in nonexposed parts of the body. Hypopigmentation follows the same distribution and may be present even in the absence of hyperpigmentation. Keratosis is an area of small cornlike elevations, usually 0.4-1 cm in diameter and nodular, found on the lateral borders of palms and fingers and on the soles, heels, and toes. DiffiUse keratosis on the palms and soles may also be present. No case of skin cancer was found in the dinical examination. Body weights were measured with the subjects wearing light dothes and not wearing shoes.
Individual exposure asssments. All water samples had been measured by flow-injection hydride generation atomic absorption spectrometry and came from various sources, induding our previous study (11) and an official (15) 3 (17) . A loglinear regression model was used for the arsenic-level dose-response analysis with log as the linkfunction and binomial as the probability distribution (18) . The model estimated the relative risk per unit and the unit was set to 1,000 pg/L.
Results
The arsenic concentrations in the tube well water used by the study population ranged from 10 to 2,040 ,ug/L. Prevalence rate by arsenic levels. (3, 8, 9, 19, 20) , the majority of those earlier studies lack individual exposure data or have rather small study populations, except for a 1998 study from India (20) . This 'Cases and total number of study subjects in parentheses. Chi-square for trend: X2 = 11.11; p < 0.001 (males); X2 = 13.37; p < 0.001 (females). b< 5 pg/L-kg. C> 5-10 pg/L-kg. d> 10 pg/l-kg.
Volume 107, Number 9, September 1999 * Environmental Health Perspectives unsystematic sampling of water supplies in the study areas, the lack of subjects younger than 30 years of age, the lack of information on deaths caused by high exposure to arsenic, and the lack of information on the amount of water consumed by the individuals. On 
